10/528 244 





i0/528244 



+ 



2/60 




20 " 
2-THETAO 

FIG. 3 



30 



40 



3/60 



10/528244 



120 



c 
o 



CTS 



CD 

o 
c 
o 
o 

CTJ 

E 

00 

J5 
CL 



100 



80 



60 



40 



f \ 



- -□- - Celebrex ] 
--■--Na-sait+pVP 



Be 



20 - 



r 

D 

_i L 



J I I I I I l I l I l ! L_l I I 1_ 



4 6 
t (hours) 



a 



10 



12 



FIG. 4A 



10/528244 



4/60 



c 
o 

"■a 

e 

CD 
O 

c 

o 
o 

05 

E 

CO 

iS 
CL 



100 7 



A' 



■»' 

i 



10 - 



r 

a 



■ft 



-O- - Celebrex I 
-B--Ma-sgtt + pyp I 



11 



1 I I 1 ! I I ! !_ 



' ' » I l_J I 1 — I I — L 



4 e 
t (hours) 



8 



10 



12 



FIG. 4B 



5/60 




10/ §28 2** 



10/528244 



6/60 




1 ' I I 1 1 

0 5 10 15 20 25 30 

Time (hr) 



FIG. 6 



10/528244 



7/60 









Qualitative effect of poloxamer a/b ratio 




0.6 -| 






g/ml) 


0.5 - 




f><4 ~#-1:1P237 


E, 


0.4 - 




J \\ -A-1:1P407 


icentration 


0.3 - 
0.2 - 




\\ -A- 1:1 P188 
\\ -®-1:1 P338 

(§> \\ 


o 

O 


0.1 - 




/ \\V A 

— --a ~~ — 




0 - 




1 ^ 1 ® — i 1 tei 1 




0 


2 4 6 8 10 12 








Time (min) 



Poloxamer 


Physical 
form 


a 


b 


Average 
molecular weight 




Percent a 


Percent b 


Ratio a/b 


124 


Liquid 


12 


20 


2090-2360 




0.38 


0.63 


0.60 


■EH 




80 


27 


7680-9510 




111 


mm 


2.96 




64 


37 


6840-8830 




1.73 


141 


44 


12 700-17 400 




3.20 




101 


56 


9840-14 600 




1.80 



HO(C 2 H 4 0)a(C3H 6 0) b (C 2 H40) a H 



FIG. 7 



JO/528244 



8/60 




FIG. 8 



Dissolution Test at 37C for Various Ratio of Vitam in E TPGS : HP-Cellulose : TPI336 ) 

Na 



—t— 1:1:1 VjtaminETPGS/HPOTPI336Na 




Time (minutes) 



FIG. 9 



10/528244 



9/60 



Dissolution profile of TPI-336-Na in SGF from solid mixtures with 
excipients at room temperature 




0 5 10 15 20 25 

Time (min) 

FIG. 10 



Effect of Avicel and Silica Gel on the dissolution of TPI336Na/Vit E TPGS/HPC mixtures 

in SGF at 37C 




0 10 20 30 40 50 60 70 



Time (min) 



FIG. 1 1 



10/60 



Dissolution of TPI336Na at 37C in 5X diluted SGF 

1:1:1 VitaminE TPGS/HPOTPI336Na 
1:1:1 VitaminE TFGS/TPI336Na 
1:1 ft)loxamer237/TR336Na 
1:1 ft>loxamer237/HPC 




30 40 
Time (min) 



60 



70 



FIG. 12 




FIG. 13 



10/528244 



11/60 




FIG. 13B 



10/528244 



12/60 




FIG. 14 



10/ 



13/60 




FIG. 15 



10/528 



44 



14/60 



45000- 



400001 



35000- 



30000- 



^ 25000 



20000 



15000 



10000 



5000 




1800 



1600 



1400 



1200 1000 BOO 

Raman shift (cm-1) 



600 



400 



200 



FIG. 16 




ThetaO 



FIG. 17 



ie/521244 



15/60 



DSC 




300 



Temperature ("C) 



FIG. 18 



10/528244 



16/60 



TGA 




5.778% 
(0.3460mg) 



50 100 150 200 250 300 350 

Temperature (°C) 1 



FIG. 19 



10/528 



17/60 



30000 
28000 
26000 
24000- 
22000 
20000 
18000 
16000 
. 14000 
12000 
10000 
8000 
6000 
4000 
2000 
-0 
-2000 
-4000 




1800 1600 1400 1200 1000 800 

Raman shift (cm-1) 



600 



400 



200 



FIG. 20 



12.0-T 




Theta(°) 



FIG. 21 



10/528244 



18/60 

TGA 





4.896% 




(0.2667mg) 


N. 2.863% 




\ (0.1560mg) 






0 50 100 " 150 200 250 ~" 300 

Temperature (°C) 



FIG. 22 



40/ 5 28 



19/60 




1800 



1600 



1400 



1200 



1000 

Raman shift (cm-1) 



800 



600 



400 



200 



FIG. 23 



1500- 



£ 1000- 
c 

3 
O 

o 
« 

c 

Q> 
S 

500 H 




ThetaO 



FIG. 24 



20/60 

TGA 




FIG. 25 



10/528244 



21/60 



11000- 




1800 1600 1400 1200 1000 800 600 400 200 

Raman shift (cm-1) 



FIG. 26 



jl 



10/528244 



22/60 




/ 



Theta(°) 



FIG. 27 




FIG. 28 



10/528 



23/60 




1800 



1600 



1400 



1200 



1000 



800 



600 



400 



200 



t(cm-1) 



FIG. 29 



10/ 



24/60 



70 



60 



c 

E 50 
id 

E ' 

o 
m 
"S 

3 30 

<d 

DC 

"5 

* 20 
o 



10 



1 



1 J, 



1 



Crystal Retardation time > 



CL 0) 
X c3 

*~ o 
o 

^ o 



CM 
CD 
_l 

O 

E 
o 



o 



o 
> 
o 



FT O 



o 

CM 
CD 
—I 
LU 

{/> 

E 

< 



o 
oo 

Q) 

m 

€ 
o 

a) 



o 
a. 
x 
5) 
o 

CL 

Hi 

c 
E 
B 
> 



CM 

O 



CM 

T— 

LL 

o 
'c 
2 

CL 



O 
X 

a: 



a 
o 
E 



CM 

in 



r lu 



o 

CL 
O 

E 



CO 

a 

CO 



O 



CL 

O 



in 
o 

x— 
CL 
O 

*C 
O 

CL 



CO 


CO 


CO 


CM 
s — 




o 

T— 


CL 

o 


? 


c P 


"c 


LU 


'c 


o 

I— 


c 


o 

l_ 




mi 




CL 


Vita 


CL 



Excipient 



FIG. 30 



25/60 




Pluronic Type 



FIG. 31 



10/528244 




FIG. 32 



10/528244 




FIG. 33 



10/528244 

28/60 




0 10 20 30 40 50 60 



Time (min) 



FIG. 34 



29/60 



10/528244 



0.80 n 




Time (min) 



FIG. 35 



30/60 



1. Preparation of excipient solutions 



2. Preparation of concentrated API solution 



3. Excipient Dispense into plates 
4. API Dispense into plates 



5. Mix excipient and API solutions 



6. Solid-state nucleation determined 
using light scatter techniques 



7. Solid-state form assessed 
using birefringence 



8. Rank solid-state nucleation retardants 



9. Use informatics to correlate successful solid-state 
nucleation retardants with physical properties 



FIG. 36 



10/528244 




FIG. 37 



10/528244 



32/60 



8000 
7000 
6000 

S 

& 5000 
I 

g 4000 
CO 

f> 3000 
Li 

2000 
1000 
0 



r 



Nucleation 
Retardation Time 



Crystallization Period ■ :•■ 

"S '-^V> ^-^vU^ v./^^ " ! - ; -: - ; 'J 1;' : ' .: ^; Ni-iiili l 
■ wl^0^M\ \ • ; :lF*h V - y. :*j;|*r* ■ --hi i:^;;;-^;;: : : :. .' i^.^ 

■■ ••^i-rioi.:^! * ••; 7 '•• ;••">• . : : 3 ; : v - . ^ • ■ ; ; : r ' ; : ~ 

.' • L-. ;•' '^v., ■':.; : ;::-:;:'- ! ;:' - : ;. : *>■• V;^::::: :^.i::.;fe\;r": ^ 

111 : ,' r P f If III 1" S 8 ! ' 'Si! i ' ; w^m -villi iltllff ; 




solid-state 



Onset solid-state 



nucleatior 



10 



30 

Time (min) 



40 



so 



60 



FIG. 38 



33/60 

TGA 

105 -, 




Temperature (°C) 

FIG. 39 



10/528 



34/60 




ThetaO 



FIG. 40 



TGA 




Temperature fC) 



FIG. 41 



35/60 




FIG. 42 



10/528244 



36/60 



TGA 




Temperature fC) 

r 



FIG. 43 



37/60 




(%) IM6I3AA 



38/60 




(s}unco)Ai!su9ju| 



i0/§28244 



39/60 



< 




d 

I— H 



(%) wBieM 



10/528244 



40/60 




(sjunoo)A)!Sueju| 



41/60 




10/528244 

42/60 




<%)w6|aAA 



43/60 





(sjunooJAjisuajuj 



10/528244 



45/60 




10/528244 




10/528244 



47/60 




(siunoo)A}!SU8)U| 



10/528244 



48/60 



6 s - 
ON 



cd 

2 



x 
o 
u 

O 



IT) 

CN. 



o 



o 

CM 
II 



O 
O 

CO 



o 

CN 




(s)unoo)Ai!suaiu| 



49/60 




(siunoo)A}jsii8}U| 



10/528244 



50/60 




H 1 1 

8 R 8 

(s^unoo)^!su9ju| 



10/528244 




10/528244 



52/60 




(s}unoo)ytysu^u| 



au/52 



53/60 




(sjunoo)A}isue)U| 



10/528244 



54/60 



MT 143 71 C 




D 



B 



10 20 30 

Degrees 2-Theta 



40 



FIG. 61 



55/60 



DSC 



10/528244 



1 -2- 




160.34°C" 170 45°C 
-4.280W/g ^.i61W/g 



50 



100 



150 

Temperature (*C) 

FIG. 62 



200 



250 



300 



TGA 




100 150 200 

Temperature (*C) 



FIG. 63 



56/60 




FIG. 64 




FIG. 65 



57/60 



10/528244 



rn 

CD 

cn 
oi 
> OJ 



^ CO O C U o c 

x cm c © 

C OJ 



u 
a 



p c. o a ID 



cr 

cn 
m 
o 



OJ o c 



a 
to 



c 


Z 


a 




01 


OJ 
















31 


*1 






a 


CJ 








M 


CM 








H- 








M 










cn 










M 






*J 














□ 










a 




a 


> 


CJ 


< 


3" 






>— < 




C 


a 


o 








T3 


n 






m 



▼ 5 cy to id © 

ID I O -h - o 

in o cd 

• © 31 H5 

cv n o 
in 







JJ n_ 














m 














CO 














3 - 




























4J 










M 




o 










cn 




c 










in 














OJ 














CJ 














D 














EC 


CO 












a 


«— < 
















u jz 


c 


a 








<*- 


O -w 


L- 




n 


-u 




4J 


c c to 


m 


EO 


n 


C 




s 


a. »- e 










CD 


S3 


O O T B 


CD 




■o 






in 


• o • 






QJ 








ID © ET) 






CD 








■ - ro 






3 



















E 
CI 

- a 



- ru 



- m 



— 



- in 



- ID 



CD 
CD 

g 

LL 



- CD 



- CD 



CD 



o 

c cn 

CD 



' © 
CD 



© 

in t 

OJ ■ 



m to 



c o 

OJ o 

o 



X «*~ D -« 

ocm>*-is*JCi-D*Jcoo© n ^-ar 



a oi u 

3 > C) 



U N 5) «- *. r c 



iO/528244 



58/60 

DSC 



■ 






-154.34°C 
-4.117W/g 



0 50 100 150 ^ 200 250 300 

Temperature (°C) 



FIG. 67 



TGA 




FIG. 68 



10/528244 

59/60 




FIG. 70 



60/60 



C\J 



- m 



1 



- in 



- to 



0 

LL 



in (O o 
aim 

01 



en 
t cn 
> cu 



o o c 
o 



> 
CE 
LU 

cn 
m 
c 



o. 2 
g ■ 

Z 

2 S 



•o -a -d ■§ -5 -5 #15 ±: 

ru 
o 
-o 
cu 



CD 
2 

M 

cn 

CD 
UJ 

u 

o 

cr © 



4J "D *. 
3 



O 

c 



a r-l 

o 

* fee 



— — — e — .3 3 

go cn ino 2 ? 33 o in' 2 



UJ «h 



cn x ^ 

go oi * fi o 5 ? 

§ 3 « 8 S m 

H 

w 

C C3 
O (J 

> a> < cr 



3J o n 
• m 



C C 3k 



o 

c m 

CD 

< 



rn o id o 

• ■ ra 
o ro « 



- CD 



CD 



_ O 



O w* m «n 

!D ID fs - 
CM • . ^ 

cu cn CD 
r* ~ 



ceo 
cu o 
o 

o 
o 



j3 O -r-« "wC^u— .-»--,_;~ ** O 



c o a, S 



W 3 > 03 



E 



